Background: Working alliance can possibly influence patients' experiences of pain and physical functioning. The aim of this systematic review is to merge evidence from literature regarding the influence of patients' perceived working alliance on pain and physical functioning in patients with chronic musculoskeletal pain. Methods: A systematic review in which randomized controlled trials and cohort studies were included that assessed the influence of working alliance on either pain or physical functioning in patients with chronic musculoskeletal pain. The methodological quality of the included studies were rated by means of the PEDro score and STROBE statement. Results: The first step of the search process provided 1469 studies. After screening, five studies were included in this review including one RCT and four cohort studies of patients with chronic musculoskeletal pain. One cohort study was rated as low methodological quality and the other studies as high methodological quality. There was a significant effect of working alliance on the outcome of pain severity, pain interference, and physical functioning in all studies. Physical functioning was measured by means of questionnaires and functional capacity tests. The effect on questionnaires was positive; the effect was conflicting on functional capacity. Conclusion: When influencing pain with treatment, a patient's perceived working alliance during treatment does predict pain reduction and improvement in physical functioning. It is recommended to inquire about a patient's working alliance during treatment in patients with chronic musculoskeletal pain.
Background
Musculoskeletal pain is the number one causal reason for restricted participation at work which subsequently places a significant financial burden on society [1, 2] . In regard to physical therapy, there are two possible methods to minimize health care costs: reduce the risk and prognostic factors and offer patients the most effective treatment. When attempting to reach this latter goal, it is important to focus towards improving the effectiveness of treatments. One of the substances of physical therapy treatment that might influence the effectiveness of conventional physical therapy treatments is the working alliance. A positive working alliance rating between physical therapists and patients is assumed to be associated with improvements of outcomes [3] [4] [5] [6] [7] [8] [9] .
A general definition of working alliance is: "The patient and the therapist work well together" [6] . Working alliance might also be referred to as 'helping alliance' or 'therapeutic alliance' in other literature [4] . Working Alliance has been described often. S. Freud referred to it in 1912 as "A sense of collaboration, warmth, and support between the client and therapist" [10] . This personal bond between the therapist and patient strengthens a patient's participation in therapy and the compliance to therapy, thereby allowing a prediction of increased treatment results [6, 10, 11] . Therapists could enhance the personal bond by exhibiting compassionate health care, which is described as person centred care in which therapists demonstrate characteristics such as empathy, sensitivity, kindness and warmth [12] . The term 'alliance' emerged in 1934 for the first time [13] . Later, in 1979, Bordin described that working alliance comprised three constructs including agreement on goals, collaboration with tasks, and establishment of the bond between patient and therapist [14] . Based on these three constructs, the Work Alliance Inventory (WAI) was created to measure working alliance [15] . The latter three constructs will be used as the definition of working alliance throughout this study.
Governments of several countries all over the world support positive relationships with patients and encourage shared decision making (SDM) although evidence for the association between SDM and the secondary health outcomes of pain, physical functioning, or behavior is lacking [16] . The construct of working alliance resembles a patient's perception of shared decision making (SDM). SDM is defined as an optimal approach to making health care decisions [16] [17] [18] [19] [20] . Patients describe the decision-making process as shared when two or more parties mutually agree and make a decision [21] . The perceived agreement in SDM resembles two factors of the working alliance construct, i.e. agreement on goals and tasks, and may lead to adherence and re-enforce patient autonomy [22] . In the medical context, a patient's perceived level of shared decision making improves the primary affective-cognitive outcomes of treatment, e.g., understanding, satisfaction, and trust [16] . Gaining insight into the effects of working alliance on pain and physical functioning may possibly provide substance to the widespread support for SDM [23] .
In 2010, a first review was published which indicates a positive correlation between working alliance and several treatment outcomes [4] . In that review, the patient population suffered from a wide variety of health conditions including brain injury, musculoskeletal conditions, cardiac conditions, and other multiple pathologies. A diversity of treatment outcomes have been analyzed such as pain, physical functioning, satisfaction with treatment, depression, and general health status [4] . The previous study did not judge the methodological quality as recommended by the Cochrane collaboration group which may have induced a risk of bias [24] . The search strategy of that review was executed until February 2009. Since that time, other articles have been published, therefore, an updated review is required in order to determine the current level of evidence of working alliance during physical therapy in patients with musculoskeletal pain.
Reduced pain and improved physical functioning are the primary outcome variables in physical therapy. This review, therefore, will focus on the influence of working alliance on either pain or physical functioning in patients with chronic musculoskeletal pain.
Methods
The literature study and analyses were conducted by the two authors of this study. The study was originally performed by the second author, who was a student writing a Bachelor of Science thesis on physical therapy at the Hanze University. In a second stage, the first author, who has published several systematic reviews in peer reviewed journals, repeated the search and data extraction.
Search strategy
Articles were searched for in multiple databases: Pubmed, Cinahl, Embase, Ovid, AMED, ProQuest Dissertations & Theses, and PsychINFO. As an example of search terms the following, among others, have been utilized: Musculoskeletal, physical therapy, musculoskeletal disease (MeSH), working alliance, therapeutic alliance, helping alliance, work alliance index, session rating scale, pain, functioning, physical functioning, pain level, pain experience, treatment outcome, pain (MeSH), musculoskeletal pain (MeSH), and physical fitness (MeSH). For a comprehensive description of the search terms, including search strings, see Additional file 1. The references of systematic reviews that have been published concerning working alliance, but not specifically pain or physical functioning, were examined.
Literature selection
The search strategy was conducted for articles from 1980 until July 1, 2015. The articles were screened on the basis on their title or abstract. The full text was monitored in a second screening for the articles that remained valid following the first screening. The inclusion criteria were:
The studies were required to be written in either English or Dutch. The patient category that was employed in a study had to match the description of chronic musculoskeletal pain, i.e., pain of the upper and lower limbs, neck, and lower back with a duration of more than three months. Studies were included that, first, measured working alliance as an active ingredient of the intervention that was consciously applied during therapy and, secondly, measure working alliance as an unconsciously delivered element of the intervention that was measured in patients and analyzed as a prognostic factor on the outcome variables of pain or physical functioning. Studies were included if the intervention itself was a customary physical therapy related treatment. The definition of working alliance comprised one or all of the three constructs of working alliance mentioned in the introduction section: agreement on goals, collaboration on tasks, and establishment of the bond between patient and therapist. [14] The following study designs were included: RCT, CCT, and cohort studies. Studies with a qualitative study design were excluded. The studies must have had either pain or physical functioning as an outcome measurement. The included studies had to reach a certain degree of quality to be able to make recommendations. Therefore, items three and four of the PEDro score were positively scored because of the importance of subject blinding and having similar groups at baseline within an RCT and CCT design.
Methodological quality assessment
The quality assessment tool depends on the study design:
For an RCT/CCT design: When measuring the quality of an RCT, the PEDro score is a reliable measurement tool [25] . The PEDro scale appears to have sufficient reliability for use in systematic reviews of physical therapy RCTs and provides a solid basis for research [25] . To be considered as having high methodological quality, the total score must be between six and eight out of ten [26] . A score of nine or ten is considered as very high methodological quality [26] . A score of four or five can be considered as fair quality. If the article scores lower than four points, the methodological quality can be considered as poor [26] . For a Cohort design: The methodological quality of a longitudinal cohort study were assessed by utilizing the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) Statement 2007 [27] . The STROBE Statement is widely accepted as a valuable tool to assess the methodological quality in studies with longitudinal study design [27] . A score higher than 17 out of 22 points were considered as high quality. A score lower than or equal to 17 were considered as low quality. Note that this score was not based on literature as there is no literature describing what should be considered a high or low methodological quality score.
Data extraction
Both authors extracted the data from the studies that were included. The articles have been thoroughly analyzed, and the following quantitative data have been extracted: the author and year of publication; the study type; the number of patients that participated in the research; baseline pain and function measurement; the intervention that the participants received; the alliance measurement that was used; the measurement tool of the outcome; a description of the outcome measurement; the outcomes of the intervention; and the significant results of the statistical analyses. For the RCT's, the between group analyses were extracted from the study. From the longitudinal cohort studies, the statistical within group analyses between start and end measurements were extracted. Additionally, for the cohort studies, the correlation coefficient and regression coefficients of working alliance on the outcome of treatment will be extracted from the included studies.
Data analysis
The results of the methodological quality scores and the positive, negative, or no results of the included studies were shown in a table. RCTs and cohort studies were shown separately.
Note that the methodological quality of the RCT was assessed by employing the PEDro score, and the STROBE Statement was used for the cohort studies.
Results

Included studies
During the course of the search process, 1469 articles were selected as eligible. Subsequently, these articles were analyzed again based on their abstract, duplicates, and/or title. A total of 16 articles remained. After applying the inclusion and exclusion criteria, five final articles were selected [5, [28] [29] [30] [31] . Visualization of the selection of articles is indicated in Figure 1 . The included studies were written between 1997 and 2014. Only one of the studies was an RCT [31] . From the five included studies, two were unpublished dissertations with a longitudinal design [28, 29] .
Methodological quality
The RCT had a very high methodological quality. It was not possible to blind the therapist. [31] From the four included cohort studies, three were of methodological high quality [5, 29, 30] . The methodological quality of the selected articles can be reviewed in Table 1 . In Additional file 2, a comprehensive overview of the scoring of the methodological quality is depicted.
Participants
Combining all of the articles, 1041 patients were included in this review from the USA, Germany, Australia, and Canada. In four studies, the patient population consisted of chronic low back pain patients (CLBP) that had been experiencing pain for more than three months and, in the study of Farin, the inclusion criterion was having pain for more than six months (Table 2 ). In three studies, patients with specific musculoskeletal pain were excluded, i.e., pain of the upper and lower limbs, neck, and lower back that is not attributed to a recognizable specific pathology such as infection, tumor, osteoporosis, ankylosing spondylitis, fracture, inflammatory process, radicular syndrome, or cauda equina syndrome [5, [30] [31] [32] . The mean age of all included patient populations varied between 29.7 and 54.2 years old.
Intervention
In Table 2 the time span of the intervention is described (Table 2) . It ranges from a single session to an eight week program. In the studies, the intervention consisted of treatment options regularly used by physical therapists, particularly, non-specified physical therapy, general exercise, motor control exercise, spinal manipulative therapy, and interferential current therapy (IFC). Interferential current therapy is an electrotherapy for pain sedation at a comfortable sensory level that produces a 'pins-and-needles-like sensation' without stimulating visible muscle twitches. An overview of the interventions can be found in Table 2 .
Working alliance measurement
Between the articles, four different measurement tools were utilized to measure the alliance between patient and therapist. The most commonly used was the WAI, which was employed in three out of five studies [5, 28, 29] . It is important to realize that the moments of measurement differed and ranged from a measurement after the first treatment and a measurement after the complete rehabilitation program. In the cohort studies, the working alliance has been used as a process factor which is predictive of the treatment result. The one RCT used the working alliance as an active intervention additional to the treatment of interferential therapy. In that RCT, interferential therapy was applied in both study groups. In one group, the working alliance was enhanced by additionally applying 10 min of patient-centered communication. In the group that solely received interferential therapy, the therapists had been instructed to avoid conversation during the treatment. In the group that received the additional patient-centred communication, the enhanced working alliance was created by enhancing verbal behavior including active listening, changing the tone of voice, implementing nonverbal behavior, and demonstrating empathy.
Data extraction
Different statistical analyses have been used among the articles. In the RCT, an in-between group analysis was utilized meaning that the effect of the treatment between the two groups was calculated after treatment. The cohort studies used regression analyses to provide a statistical value which indicates that an estimation of the relationships between several treatment variables was provided. A , 10 min questioned and therapeutic interaction was enhanced through verbal behaviours including active listening, tone of voice, nonverbal behaviors and empathy, to create an optimal clinician patient relationship; PT physical therapist; MD mean difference; I intervention group IFT with working alliance, CControl group IFT without working alliance; np not performed, for those variable demonstrating no significant relationships no regression analysis was performed regression analysis provides a B-value [33] . In a case where pain is the dependent value, a change of one point on the working alliance scale will increase or decrease the painvalue on the used measurement tool as much as the Bvalue indicates. The B-value can be interpreted the same way for the outcomes of physical functioning. Additionally, in a regression analysis, an R [2] value is provided as a percentage which indicates the effect of the independent variable on the dependent variable [33] . In the first article in Table 2 , an R [2] value of 0.07 can be seen as that working alliance predict 7 % of the change in patient's pain rating between the start en end of therapy.
Measurements
All of the included studies have an outcome measurement of either pain or physical functioning. For the outcome pain, all studies used pain severity as the outcome measure, and two articles added pain interference. Pain interference assessed the degree to which pain is impacting the subject's life. For the outcome physical activity, three articles used physical activity as the outcome measure whereby one article of the three used functional capacity evaluation that resembles the maximal level of work activities. The regression analysis of the floor/bench test are described in the study, however, the other three functional capacity tests are not described [28] . Several articles have additional outcome measures such as global perceived effect, quality of life, lifting capacity, walking endurance, depression, hostility, anger, and pressure pain sensitivity. Though these additional outcome measures will be disregarded in the result section, it is still important to take note of these possible confounders. For a full description and overview of the used outcome measures, including the measurement tools, see Table 2 .
Results of the studies
There was an effect of working alliance on the outcome of pain reduction, pain interference, and physical functioning (activity) directly after treatment, at the end of therapy, three months after therapy ended, and six months after therapy ended (Table 2) . There was an effect of working alliance on the outcome physical functioning measured by the two questionnaires Oswestry Disability Index (ODI) and Roland-Morris Disability Questionnaire (RMDQ), and the functional capacity measurement Floor/Bench test. The relation of working alliance on overhead lifting, push pull, and carrying were not significant and were therefore excluded from the regression analysis [28] .
Data analysis
RCT: The results from one RCT revealed that a patientcentred intervention to consciously enhance working alliance contributed to a reduction in pain severity (Table 3 ) [31] . Additionally, there is evidence from one RCT that working alliance does not contribute to muscle pain sensitivity (Table 3 ) [31] . RCT: Physical functioning: The included RCT does not provide results regarding physical functioning [31] .
Cohort: Pain: The results of the cohort studies regarding pain severity show strong evidence that working alliance contributed to a reduction of pain. There were a total of three high quality studies that indicated positive results of reduced pain severity [5, 29, 30] . From one high quality and one low quality cohort study, there is evidence that working alliance contributed to pain interference of patients with chronic low back pain.
Cohort: Physical functioning. There are three cohort studies, two of high quality and one of low quality, in which working alliance contributed to improved physical functioning [5, 28, 30] .. Two studies also showed high methodological quality [5, 30] . Working alliance contributed positively to the ODI, RMDQ, and the Floor/Bench lifting test. The other functional capacity tests, overhead lift, push/pull and carrying, were not correlated to working alliance (Table 2 ).
Discussion
The goal of this systematic review is to merge evidence from literature regarding the influence of patients' perceived working alliance on pain and physical functioning in patients with chronic musculoskeletal pain. The Table 3 Overview of the contribution of working alliance on pain and physical functioning intention was to conduct another review when new articles had been published. Based on the cohort studies that have been included in the research, it appears that there is evidence that working alliance contributes to pain reduction and evidence that working alliance contributes to physical functioning measured by means of questionnaires in patients with chronic musculoskeletal pain (Table 3) . Additionally, there is evidence of the influence on pain interference. The influence of working alliance on treatment results is small but significant.
The results of this review underpin the results found in the previous review of Hall that working alliance had an influence on pain [4] , even though the current review included an additional three studies [5, 30, 31] and did not include the results of one dissertation that was beyond the strict inclusion criteria of this review [34] . Moreover, the results resemble those in a review of the influence of working alliance in psychotherapy [3] . Taking into account the latter results, it could be concluded that there is strong evidence that a patient's perception of working alliance has an influence on the results of therapy as evidenced by pain and physical functioning.
Patient-centred communication is related to a patient's perceived positive working alliance [35] . Working alliance was measured in most of the included studies with the WAI that comprised agreement on goals, collaboration with tasks, and establishment of the patienttherapeutic bond [14, 15] . Constructs that are related to a sense of positive working alliance are, first, allowing patient involvement in the consultation process that may influence the WAI construct agreement on goals, second, the trust that could influence the WAI construct collaboration with tasks; and, third, emotional support that can influence the establishment of the patienttherapeutic bond [35] . It is recommended to study the relation between the latter causative factors for a positive perception of working alliance.
As in all reviews, this review could have been biased based on the included studies and the method used for this review. There could possibly have been a language bias based upon the fact that only English and Dutch studies are included. During our intensive search, there were no other studies that we could not include based on the language. The studies that were included were performed in the USA, Germany, Australia and Canada. We may have missed studies that were performed in other countries. Additionally, there was heterogeneity between the number and age of patients, the measurement instruments, the time of treatment session for gathering the information of working alliance, and the outcome measurements of especially physical activity. The number of patients differed from 53 to 688 patients and were not taken into account during analyses. Studies were not excluded based on the age of patients because there is a limited availability of studies. However, in future research concerning working alliance, it would be interesting to take the age of the patient population into consideration because the effect of age on pain sensitivity and pain perception is evident [36, 37] . Another confounding variable may possibly have been the duration of pain and pain severity at baseline. Yet the results of one study that included patients that had suffered pain for more than six months resembled the results of the other included studies [29] and there were no pregnant differences of pain severity at baseline between included studies ( Table 2 ). It is unknown what effect the diversity of interventions and the amount and quality of communication during intervention had on the results of a patient's perception of working alliance and therewith the results of this study. Only one study video recorded the therapist's communication during intervention [31] . It is recommended to observe and describe the communication during intervention in future studies on working alliance. The validity and reliability of the measurement instrument of working alliance were good in four of the five studies [5, 28, 29, 31] . In one study, the PHYSAT was used that was not validated [30] . However, if the results of that study were excluded from the best evidence synthesis, it would not affect the results of the best evidence syntheses. The treatment session at which the working alliance was measured differed considerably. The point of measurement of working alliance varied from directly after the first treatment until after the therapeutic program ended. Although the measurement points differ, the influence of working alliance that was measured at the end of all of the treatment sessions was not greater than the effect of working alliance in a study that measured directly after the first session (Table 2) . It would be interesting to conduct research where the moment of the application of the working alliance is the primary factor of influence. Finally, the physical activity measurements to measure treatment results of the included studies differed from questionnaires (ODI and RMDQ) to functional capacity tests. Previous studies indicated that psychosocial variables, such as working alliance, are both related to functional capacity and to pain [38, 39] . Still, this diversity of outcome measurements used in the included studies might have caused a bias on the results of this review. Another bias might have occurred while performing the method of this review. This study was originally performed by the second author who was writing a Bachelor of Science thesis of physical therapy. In a second stage, the first author repeated the search and data extraction. This process could have caused a bias although both authors are very thorough, and the first author has published several systematic reviews in peer reviewed journals. Besides the limitations, there are also strengths in this research. The research process has been performed thoroughly following certain criteria beginning with a systematic search for articles, followed by a grading of the methodological quality, and the application of best-evidence syntheses. Thus, a solid systematic review has been compiled.
A recommendation for further research is to perform additional RCT's in which specific aspects of working alliance (agreement on goals, tasks and relation) resulting in additional information about the most active ingredient of working alliance in conjunction with specific subgroups of patients with diverse health conditions, age, specific physical therapy modalities, specific communication styles that can be recorded, and specific outcome measures such as the ODI, RMDQ or functional capacity tests.
The moment of measuring working alliance varied between being studies from directly after the first intervention until after the entire treatment period. Measuring patient's perceptions of working alliance at these diverse points during treatment are predictive for an improved treatment outcome. Therefore, a recommendation to practice is to be sensitive to and measure a patient's perceived working alliance during therapy in order to detect this predictive factor on therapy results. In psychotherapie, the therapist's feedback on a patient's perceived working alliance seems to predict improved psychological functioning [40] [41] [42] . Further study is needed on the effect of feedback on pain and physical functioning. Communication skill training might be taken into consideration since it is effective for physical therapists [43] .
